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The SBIR program allocates 2.5 percent of 11 federal agencies’ extramural R&D budgets
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competitive awards. At the request of Congress the National Academies conducted a
“comprehensive study of how the SBIR program has stimulated technological innovation
and used small businesses to meet federal research and development needs”. Drawing
substantially on new data collection, this report examines the SBIR program at the
National Science Foundation and makes recommendations for improvements. Separate
reports will assess the SBIR program at DOD, NIH, DOE, and NASA, respectively, along
with a comprehensive report on the entire program.
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Summary

I. INTRODUCTION

The Small Business Innovation Research (SBIR) program was created in
1982 through the Small Business Innovation Development Act. As the SBIR
program approached its twentieth year of operation, the U.S. Congress requested
the National Research Council (NRC) of the National Academies to “conduct
a comprehensive study of how the SBIR program has stimulated technological
innovation and used small businesses to meet federal research and development
needs” and to make recommendations with respect to the SBIR program. Man-
dated as a part of SBIR’s reauthorization in late 2000, the NRC study has assessed
the SBIR program as administered at the five federal agencies that together make
up some 96 percent of SBIR program expenditures. The agencies, in order of
program size, are the Department of Defense, the National Institutes of Health,
the National Aeronautics and Space Administration, the Department of Energy,
and the National Science Foundation.

Based on that legislation, and after extensive consultations with both Congress
and agency officials, the NRC focused its study on two overarching questions. !

IThree primary documents condition and define the objectives for this study: These are the legis-
lation—H.R. 5667, the NAS-Agencies Memorandum of Understanding, and the NAS contracts
accepted by the five agencies. These are reflected in the Statement of Task addressed to the Committee
by the Academies’ leadership. Based on these three documents, the NRC Committee developed a
comprehensive and agreed-upon set of practical objectives to be reviewed. These are outlined in the
Committee’s formal Methodology Report, particularly Chapter 3, “Clarifying Study Objectives.”
National Research Council, An Assessment of the Small Business Innovation Research Program:
Project Methodology, Washington, DC: The National Academies Press, 2004, accessed at <http://
books.nap.edu/catalog.php ?record_id=11097#toc>.
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First, how well do the agency SBIR programs meet four societal objectives of inter-
est to Congress? That is: (1) to stimulate technological innovation; (2) to increase
private-sector commercialization of innovations; (3) to use small business to meet
federal research and development needs; and (4) to foster and encourage participa-
tion by minority and disadvantaged persons in technological innovation.? Second,
can the management of agency SBIR programs be made more effective? Are there
best practices in agency SBIR programs that may be extended to other agencies’
SBIR programs?

To satisfy the congressional request for an external assessment of the pro-
gram, the NRC analysis of the operations of the SBIR program involved multiple
sources and methodologies. A large team of expert researchers carried out exten-
sive NRC-commissioned surveys and case studies. In addition, agency-compiled
program data, program documents, and the existing literature were reviewed.
These were complemented by extensive interviews and discussions with program
managers, program participants, agency “users” of the program, as well as pro-
gram stakeholders.?

The study as a whole sought to understand operational challenges and to
measure program effectiveness, including the quality of the research projects
being conducted under the SBIR program, the challenges and achievements in
commercialization of the research, and the program’s contribution to accomplish-
ing agency missions. To the extent possible, the evaluation included estimates
of the benefits (both economic and noneconomic) achieved by the SBIR pro-
gram, as well as broader policy issues associated with public-private collabora-
tions for technology development and government support for high technology
innovation.

Taken together, this study is the most comprehensive assessment of SBIR to
date. Its empirical, multifaceted approach to evaluation sheds new light on the
operation of the SBIR program in the challenging area of early-stage finance.
As with any assessment, particularly one across five quite different agencies
and departments, there are methodological challenges. These are identified and
discussed at several points in the text. This important caveat notwithstanding, the
scope and diversity of the study’s research should contribute significantly to the
understanding of the SBIR program’s multiple objectives, measurement issues,
operational challenges, and achievements.

>These congressional objectives are found in the Small Business Innovation Development Act (PL
97-219). In reauthorizing the program in 1992 (PL 102-564), Congress expanded the purposes to
“emphasize the program’s goal of increasing private-sector commercialization developed through
Federal research and development and to improve the Federal government’s dissemination of infor-
mation concerning small business innovation, particularly with regard to women-owned business
concerns and by socially and economically disadvantaged small business concerns.”

3The Committee’s methodological approach is described in National Research Council, An Assess-
ment of the Small Business Innovation Research Program: Project Methodology, ibid. For a summary
of potential biases in innovation survey responses, see Box A in Chapter 3 of this report.
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II. OVERVIEW OF THE NATIONAL SCIENCE FOUNDATION’S
SBIR PROGRAM

This report addresses the SBIR program operated by the National Science
Foundation (NSF), which annually makes several hundred awards that total
nearly $100 million. The NSF focuses on supporting research and education at the
nation’s universities. Nonetheless, it was the first federal organization to create
a small business innovation research program. Roland Tibbetts is credited with
creating the SBIR concept with a program for small business. Initiated, in 1977,
it provided a model for the government-wide SBIR program launched in 1982.
This precursor program was designated as the NSF’s SBIR program in 1982.

The NSF’s SBIR program has a number features that help distinguish it
from the programs of other agencies. Unique features pertain to its history, size,
mission and technology orientation, constituency, grant options, as well as its
management and culture. These features are highlighted and elaborated below.

Box A Special Features of the NSF’s SBIR Program

History: The NSF recognized early on that small businesses—like universi-
ties—can perform high quality, innovative research, and it developed the precursor
of the SBIR program.

Program Size: With its nearly $100 million in annual grants, the NSF oper-
ates the smallest of the five large SBIR programs.

Mission: The NSF does not have a procurement mission; the program is
oriented toward the private marketplace, but many of the technologies it funds also
support other agency needs.

Technology Orientation: The program provides early-stage support for
diverse technologies, including manufacturing and materials research.

Constituency: Rather than a single constituency, such as firms in aero-
space or medicine or defense, the NSF has a broad constituency that cuts across
industrial sectors.

Supplemental Grant Options: As an innovation, the program added Phase
1IB grant supplements following a Phase Il grant conditional on attraction of third-
party financing.?

Program Management: The program is highly centralized, managed by staff
with industry experience.

Culture: The NSF has a growing culture of program analysis, experimenta-
tion, and evaluation.

2NSF’s Phase IIB supplements may be contrasted with the Defense Department’s
Fast Track initiative, which also encourages companies to obtain funds from third-party inves-
tors. However, the Fast Track initiative occurs at the front end of the grant for a faster transition
from Phase | to Phase Il, whereas NSF Phase IIB supplements occur at the end of the “regular’
Phase Il grant to further develop promising awards.
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TABLE S-1 Number of NSF SBIR Grants, 1992-2005

Year Total Awards Phase 1 Phase 11 Phase 1IB
1992 265 208 57 0
1993 308 256 52 0
1994 330 309 21 0
1995 349 301 48 0
1996 342 252 90 0
1997 383 261 122 0
1998 336 215 117 4
1999 346 236 89 21
2000 337 233 95 9
2001 324 219 91 14
2002 392 286 67 39
2003 538 437 77 24
2004 397 244 131 22
2005 309 149 132 28

SOURCE: NSF SBIR program.

The NSF’s highly centralized SBIR program places substantial emphasis
on the goal of commercialization. In recent congressional testimony, NSF SBIR
officials said the program’s primary focus is “the commercialization of research.”*
This study, however, considers the program’s performance across three additional
goals—stimulating technological innovation, using small business to meet federal
research and development needs, fostering participation by minority and dis-
advantaged persons—as well as increasing private-sector commercialization of
innovation.

Table S-1 shows the total number of NSF SBIR grants annually, as well
as the number of each of the three types of SBIR grants: Phase I, Phase II, and
Phase IIB. Between 1992 and 2005, the total number of grants fluctuated between
265 and 538 per year, and averaged 354. Over the entire period, Phase I grants
accounted for the largest share of the total number at 73 percent. Phase II grants
accounted for 24 percent of the total number of grants, and Phase IIB grants,
which were started in 1998, accounted for only 3 percent of the total number per
year. The three types of grants are defined and described below.

Figure S-1 shows the dollar amounts. In recent years, total grants have
approached $100 million per year, with Phase II grants comprising the largest
share in most years.

An NSF SBIR Phase I grant currently averages approximately $100,000 and
lasts for six months. A Phase II grant ranges up to $500,000 and lasts for a period

“Testimony of Joseph Hennessey, “The Small Business Innovation Research Program: Opening
Doors to New Technology,” before the House Committee on Small Business’s Subcommittee on
Workforce, Empowerment and Government Programs, November 8, 2005.
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FIGURE S-1 Dollar Amounts of NSF SBIR Grants, 1992-2005 (Current Dollars).
SOURCE: Based on data provided by the NSF SBIR program.

of up to two years. The NSF pioneered the use of the Phase IIB grant, which
allows a firm to obtain a supplemental follow-on grant ranging from $50,000 to
$500,000 provided the applicant is backed by $2 of third-party funding for every
$1 of NSF funding provided. The Phase IIB grant is seen as a tool for promoting
commercialization. It yields a different allocation of funding than would result
from allocating all Phase II funding according to the initial Phase II selection
process.

The NSF funded between 14 percent and 21 percent of the 1,000 to 2,000
Phase I proposals received each year over the period 1994 to 2005. It funded
between 17 percent and 61 percent of the several hundred Phase II proposals
received each year over the same period, and between 41 percent and 61 percent
in the last few years of this period.

Many of the small companies that have received the NSF’s SBIR program
assistance have developed novel and promising technologies, new products for
market, new processes, and new capabilities. The NSF recently identified a few
of these companies and technologies as illustrative of companies with “big ideas”
under development. The NSF SBIR-funded technologies of these companies
range from educational and medical tools, to nanoengineered powders for envi-
ronmental cleanup, to new algorithms for improving information searches, to new
devices for converting low levels of radiation into electricity.
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III. SUMMARY OF KEY FINDINGS AND RECOMMENDATIONS

Findings

The core finding of the study is that the SBIR program is sound in concept
and effective in practice. It can also be improved. Currently, the program is
delivering results that meet most of the congressional objectives. Specifically,
the program is:

¢ Stimulating Technological Innovation

o Generating Knowledge. SBIR is contributing to the nation’s store-
house of public scientific and technological knowledge. This knowl-
edge is embodied in data, scientific and engineering publications,
patents and licenses, presentations, analytical models, algorithms,
new research equipment, reference samples, prototype products and
processes, spin-off companies, “human capital” (greater know-how,
expertise, etc.), and new capability for further innovative activity. Pub-
lications and patenting activity occur with considerable frequency.’

o Creating and Disseminating Intellectual Capital. Extensive licens-
ing activities of Phase II awardees attested to the fact that useful intel-
lectual capital has been created and disseminated. For example, the
NRC Phase IT Survey showed one-fifth of Phase II projects reported
they had reached licensing agreements with U.S. companies and inves-
tors, and another fifth reported they had ongoing negotiations with U.S.
companies and investors on licensing agreements.

o Building Networks with Universities. Both the NRC surveys and the
case studies showed extensive networking between NSF SBIR-funded
projects and universities. University faculty and students used the NSF
SBIR program to establish businesses, start projects, and work on
projects.

o Moving Technology from Universities Toward the Market. The
NSF SBIR program has facilitated technology transfer out of univer-
sities. Fourteen percent of the NRC Phase II Survey projects were
based on technology originally developed at a university by a project
participant. Five percent of NSF Phase II Survey projects were based
on technology licensed from a university.

>The NRC Phase II survey reported averages of 1.66 scientific publications and 0.67 patents per
surveyed project. See Table 7.2-1 in Chapter 7, Section 2, for additional survey information on the
NSF’s SBIR program. The underlying distribution of patents and publications reported is skewed,
with some companies reporting none and some reporting relatively high numbers.
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¢ Increasing Private-Sector Commercialization of Innovations

o

Achieving Commercialization. Despite the fact that the agency itself
normally does not acquire the results of SBIR-funded projects, a sig-
nificant portion of NSF’s SBIR projects commercialize successfully
or are making progress toward commercialization. For example, one-
fifth of survey respondents indicated that their project had resulted
in products, processes, or services that were in use and still active. A
little more than a quarter of respondents indicated that the project was
continuing technology development in the post-Phase II period. Of
course, few individual SBIR projects lead directly to “home runs” in
the commercial sense. Nonetheless, the NRC Phase II Survey shows
that small firms believe that the NSF’s SBIR program helped them to
enter commercial markets.

Project Initiation. The SBIR awards play a significant role in initi-
ating the development of technologies and products that are subse-
quently commercialized. When asked if their companies would have
undertaken the projects had there been no SBIR grant, approximately
two-thirds of respondents answered either probably not (43 percent)
or definitely not (24 percent).

A Small Percentage of Projects Account for Most Successes. As is
typical for other private and public technology programs, a relatively
few projects account for the majority of sales and licensing revenue
from NSF SBIR recipients.® This highly skewed performance dis-
tribution among projects is an inherent characteristic of early-stage
investment—one that is impossible to avoid if innovation is to be
promoted.

¢ Using Small Businesses to Meet Federal Research and Development
Needs

o

o

Mission Alignment. The NSF’s SBIR program funding is closely
aligned with the agency’s broader mission and is contributing broadly
to federal research and development procurement needs.

Meeting Agency Procurement Needs. The NSF SBIR program helps

®Among the 162 projects surveyed, just 8 projects—each of which had $2.3 million or more in
sales—accounted for over half the total reported sales dollars for the surveyed projects. The project
with the highest reported amount had $4.8 million in sales. Similarly, the results for sales by licensees
of those survey projects’ technologies were highly skewed by a single licensee that accounted for
over half the total licensee sales dollars, amounting to $200 million or more in licensee sales. Similar
results were revealed in previous National Research Council assessments of early-stage innovation
awards. See National Research Council, The Advanced Technology Program: Assessing Outcomes,
Charles W. Wessner, ed., Washington, DC: National Academy Press, 2001. See also National Research
Council, The Small Business Innovation Research Program: An Assessment of the Department of
Defense Fast Track Initiative, Charles W. Wessner, ed., Washington, DC: National Academy Press,

2000.
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to meet the procurement needs of federal agencies. The NRC Phase
II Survey found that sales of NSF Phase II-funded technologies go to
multiple markets with broad and diversified customer bases.

¢ Fostering Participation by Minority and Disadvantaged Persons in

Technological Innovation.

o Open to New Entrants. SBIR has a high proportion of new entrants
each year, rising to nearly two-thirds in 2003. Overall, between 1996
and 2003, 54 percent of the Phase I grants went to new entrants. Only
9 percent of selected firms had previously received more than 20 Phase
I grants.”

o Participation Rates of Women and Minorities. Women and minorities
also participated in projects as principal investigators, with 21 percent
of Phase II projects surveyed reporting either a woman, a minority, or
a minority woman as the principal investigator. 8

o Lower Success Rates. Success rates for woman- and minority-owned
firms applying for Phase I awards are significantly lower than for
other firms.? Levels of participation by woman- and minority-owned
businesses also continue to lag other groups. The cause of these lower
participation rates is unclear. They may reflect the low representation
of women and minorities in high technology firms.!? These lower suc-

7See Table 4.2-8 and Figure 4.2-20.

8Analysis of data provided by NSF shows the number of Phase I proposals from and grants received
by woman-owned businesses fell from 1994 through 2005. With the exception of a bump up in 2002
and 2003, there is no upward trend. The number of Phase II proposals from and grants received by
woman-owned businesses from 1995 through 2005 exhibits no clear trend. Finally, the number of
Phase IIB grants received by woman-owned businesses annually from 1998 through 2005 shows no
obvious trend. See Chapter 4, Section 4.2.5, in this report for graphs of the data.

9From 1995 through 2005, woman-owned businesses submitted 12.2 percent of Phase I proposals
and received 9.5 percent of Phase I grants. They submitted 8.8 percent of Phase Il proposals and
received 7.5 percent of Phase II grants. Minority-owned businesses (including minority women) sub-
mitted 16 percent of Phase I proposals and received 13.5 percent of Phase I grants. They submitted
12.9 percent of Phase II proposals and received 13.7 percent of Phase II grants.

19White males, who comprise 40 percent of the nation’s overall workforce, hold 68 percent of all
science, engineering, and technology jobs. In contrast, white women, who comprise 35 percent of
the national workforce, hold only 15 percent of these positions, and only 10 percent of the 2 million
scientists and engineers in the United States in a recent year were women. African Americans and
Hispanics, who comprise almost 21 percent of the American workforce, represent just 6 percent of
the science, engineering, and technology workforce. (Congressional Commission on the Advance-
ment of Women and Minorities in Science, Engineering and Technology Development. Findings
of the Commission as reported in SSTI Weekly Digest, April 6, 2001; and U.S. Bureau of Labor
Statistics.) However, it should be noted that not all minority groups have low representation in science,
engineering, and technology fields relative to their representation in the U.S. population Indicative of
shifting representation among minority groups, there was a strong increase during the 1990s in the
percentage of doctorate degrees and jobs in science and engineering going to foreign-born individuals,
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cess rates may also reflect obstacles that women and minorities face in
pursuing careers in science and engineering.'!

An Innovative Program. The NSF’s SBIR program operates with a
limited administrative budget and legislated limits on funds for com-
mercialization assistance. Nonetheless, with a number of valuable
supporting functions and innovative approaches (such as Phase IIB
to commercialization), the NSF’s SBIR program office has made an
impressive effort in developing a well-run program with a number of
supporting functions and growing evaluation effort.

Professional Staff. The NSF’s SBIR program is generally effective
in achieving its goals and has benefited from its strong, centralized
management and talented program managers.

More Assessment Is Needed. It is important to recognize the inher-
ent challenges of early-stage funding of high technology companies
with new but unproven ideas. All projects will not succeed. Never-
theless, greater efforts to rigorously document and evaluate current
achievements and the impact of program innovations could contribute
to improved program output.

Recommendations

¢ Improving Program Operations.

o

Retain Program Flexibility. First and foremost, it is essential to
retain and encourage the flexibility that has enabled NSF SBIR pro-
gram management to develop an innovative and effective multiphase
program.'?

Conduct Regular Evaluations. Regular, rigorous program evalua-
tion is essential for quality program management and accountability.
Accordingly, NSF program management should give greater attention
and resources to the systematic evaluation of the program, supported

particularly those from India, China, and the Philippines. (NSF Science and Engineering Indicators
2006, “The U.S. S&E Labor Force.”) By like token, the representation in the NSF’s SBIR program
is uneven among different minority groups.

T Academics represent an important future pool of applicants, firm founders, principal investigators,
and consultants. Recent research shows that owing to the low number of women in senior research

positions in

many leading academic science departments, few women have the chance to lead a

spinout. “Underrepresentation of female academic staff in science research is the dominant (but
not the only) factor to explain low entrepreneurial rates amongst female scientists.” See Peter Rosa
and Alison Dawson, “Gender and the commercialization of university science: academic founders
of spinout companies,” Entrepreneurship & Regional Development, Volume 18, Issue 4 July 2006,
pages 341-366.

12See Recommendation I, Chapter 2.
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by reliable data, and should seek to make the program as responsive as
possible to the needs of small company applicants.!3

Improve Processes. The NSF should ensure that solicitation topics
are broadly defined and that the topic definition process is bottom-up,
and take steps to ensure the necessary flexibility to permit firms to
receive relatively prompt access to Phase I solicitations. Finally, the
NSF should increase its use of technically competent reviewers with
strong technical expertise and strong business understanding for both
Phase I and Phase II selection.'*

Increase Management Funding for SBIR. To enhance program utili-
zation, management, and evaluation, consideration should be given to
the provision of additional program funds for management and evalua-
tion. Additional funds might be allocated internally within the existing
NSF budget, drawn from the existing set-aside for the program, or by
increasing the set-aside for the program, currently at 2.5 percent of
external research budgets. The NSF spends some $100 million a year
on SBIR, and the return on this investment could be enhanced with a
modest addition to funds for management and evaluation. !’

¢ Continue to Increase Private-Sector Commercialization.'°

o

o

Support Commercialization Assistance. The NSF should increase
support for commercialization assistance as resources permit.
Encourage Continued Experimentation. The NSF should continue
to promote its positive initiative with Phase IIB awards, refining the
tool as experience suggests and raising the number and amount of these
awards as third-party funding permits.

+ Improve Participation and Success by Women and Minorities.!’

o

Encourage Participation. The NSF should develop targeted outreach
to improve the participation rates of woman- and minority-owned
firms, and strategies to improve their success rates based on causal
factors determined by analysis of past proposals and feedback from
the affected groups.

Improve Data Collection and Analysis. The NSF should arrange for
an independent analysis of a sample of past proposals from woman-
and minority-owned firms and from other firms (to serve as a control
group). This will help identify specific factors accounting for the lower

13See Recommendation IV, Chapter 2.

14See Recommendations V and II-b in Chapter 2.
15See Recommendation VIII in Chapter 2.

16See Recommendation II in Chapter 2.

17See Recommendation I11 in Chapter 2.
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success rates of woman- and minority-owned firms, as compared with
other firms, in having their Phase I proposals granted.

o Extend Outreach to Younger Women and Minority Students. The
NSF should immediately encourage and solicit women and under-
represented minorities working at small firms to apply as principal
investigators (PIs) and senior co-investigators (Co Is) for SBIR awards
and track their success rates.
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THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Engineering, and Medicine

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of
distinguished scholars engaged in scientific and engineering research, dedicated to the
furtherance of science and technology and to their use for the general welfare. Upon the
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate
that requires it to advise the federal government on scientific and technical matters.
Dr. Ralph J. Cicerone is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of
the National Academy of Sciences, as a parallel organization of outstanding engineers.
It is autonomous in its administration and in the selection of its members, sharing with
the National Academy of Sciences the responsibility for advising the federal government.
The National Academy of Engineering also sponsors engineering programs aimed at
meeting national needs, encourages education and research, and recognizes the superior
achievements of engineers. Dr. Charles M. Vest is president of the National Academy of
Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences
to secure the services of eminent members of appropriate professions in the examina-
tion of policy matters pertaining to the health of the public. The Institute acts under the
responsibility given to the National Academy of Sciences by its congressional charter to
be an adviser to the federal government and, upon its own initiative, to identify issues of
medical care, research, and education. Dr. Harvey V. Fineberg is president of the Institute
of Medicine.

The National Research Council was organized by the National Academy of Sciences in
1916 to associate the broad community of science and technology with the Academy’s
purposes of furthering knowledge and advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become the
principal operating agency of both the National Academy of Sciences and the National
Academy of Engineering in providing services to the government, the public, and the
scientific and engineering communities. The Council is administered jointly by both
Academies and the Institute of Medicine. Dr. Ralph J. Cicerone and Dr. Charles M. Vest
are chair and vice chair, respectively, of the National Research Council.

www.national-academies.org
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Preface

Today’s knowledge economy is driven in large part by the nation’s capac-
ity to innovate. One of the defining features of the U.S. economy is a high level
of entrepreneurial activity. Entrepreneurs in the United States see opportuni-
ties and are willing and able to take on risk to bring new welfare-enhancing,
wealth-generating technologies to the market. Yet, while innovation in areas such
as genomics, bioinformatics, and nanotechnology present new opportunities,
converting these ideas into innovations for the market involves substantial chal-
lenges.! The American capacity for innovation can be strengthened by addressing
the challenges faced by entrepreneurs. Public-private partnerships are one means
to help entrepreneurs bring new ideas to market.”

The Small Business Innovation Research (SBIR) program is one of the
largest examples of U.S. public-private partnerships. Founded in 1982, the SBIR
program was designed to encourage small business to develop new processes and
products and to provide quality research in support of the many missions of the
U.S. government. By including qualified small businesses in the nation’s R&D
(research and development) effort, SBIR grants are intended to stimulate innova-
tive new technologies to help agencies meet the specific research and develop-
ment needs of the nation in many areas, including health, the environment, and
national defense.

ISee Lewis M. Branscomb, Kenneth P. Morse, Michael J. Roberts, Darin Boville, Managing Techni-
cal Risk: Understanding Private Sector Decision Making on Early Stage Technology Based Projects,
Gaithersburg, MD: National Institute of Standards and Technology, 2000.

’For a summary analysis of best practice among U.S. public-private partnerships, see National
Research Council, Government-Industry Partnerships for the Development of New Technologies:
Summary Report, Charles W. Wessner, ed., Washington, DC: The National Academies Press, 2002.

pay
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As the SBIR program approached its twentieth year of operation, the U.S.
Congress asked the National Research Council to conduct a “comprehensive
study of how the SBIR program has stimulated technological innovation and
used small businesses to meet federal research and development needs” and to
make recommendations on still further improvements to the program.3 To guide
this study, the National Research Council drew together an expert committee
that included eminent economists, small businessmen and women, and venture
capitalists, led by Dr. Jacques Gansler of the University of Maryland (formerly
Undersecretary of Defense for Acquisition and Technology.) The membership of
this committee is listed in the front matter of this volume. Given the extent of
‘green-field research’ required for this study, the Committee in turn drew on a
distinguished team of researchers to, among other tasks, administer surveys and
case studies, and develop statistical information about the program. The member-
ship of this research team is also listed in the front matter of this volume.

This report is one of a series published by the National Academies in
response to the congressional request. The series includes reports on the Small
Business Innovation Research Program at the Department of Defense, the Depart-
ment of Energy, the National Aeronautics and Space Administration, the National
Institutes of Health, and the National Science Foundation—the five agencies
responsible for 96 percent of the program’s operations. It includes, as well, an
Overview Report that provides assessment of the program’s operations across
the federal government. Other reports in the series include a summary of the
2002 conference that launched the study, and a summary of the 2005 conference
on SBIR and the Phase Il Challenge of Commercialization that focused on the
Department of Defense and NASA.

PROJECT ANTECEDENTS

The current assessment of the SBIR program follows directly from an earlier
analysis of public-private partnerships by the National Research Council’s Board
on Science, Technology, and Economic Policy (STEP). Under the direction of
Gordon Moore, Chairman Emeritus of Intel, the NRC Committee on Govern-
ment-Industry Partnerships prepared eleven volumes reviewing the drivers of
cooperation among industry, universities, and government; operational assess-
ments of current programs; emerging needs at the intersection of biotechnology
and information technology; the current experience of foreign government part-
nerships and opportunities for international cooperation; and the changing roles
of government laboratories, universities, and other research organizations in the
national innovation system.*

3See the SBIR Reauthorization Act of 2000 (H.R. 5667-Section 108).

“For a summary of the topics covered and main lessons learned from this extensive study, see
National Research Council, Government-Industry Partnerships for the Development of New Technolo-
gies: Summary Report, op. cit.
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This analysis of public-private partnerships included two published studies
of the SBIR program. Drawing from expert knowledge at a 1998 workshop held
at the National Academy of Sciences, the first report, The Small Business Innova-
tion Research Program: Challenges and Opportunities, examined the origins of
the program and identified some operational challenges critical to the program’s
future effectiveness.’ The report also highlighted the relative paucity of research
on this program.

Following this initial report, the Department of Defense (DoD) asked the
NRC to assess the Department’s Fast Track Initiative in comparison with the
operation of its regular SBIR program. The resulting report, The Small Business
Innovation Research Program: An Assessment of the Department of Defense Fast
Track Initiative, was the first comprehensive, external assessment of the Depart-
ment of Defense’s program. The study, which involved substantial case study
and survey research, found that the SBIR program was achieving its legislated
goals. It also found that DoD’s Fast Track Initiative was achieving its objective
of greater commercialization and recommended that the program be continued
and expanded where appropriate.® The report also recommended that the SBIR
program overall would benefit from further research and analysis, a perspective
adopted by the U.S. Congress.

SBIR REAUTHORIZATION AND
CONGRESSIONAL REQUEST FOR REVIEW

As a part of the 2000 reauthorization of the SBIR program, Congress called
for a review of the SBIR programs of the agencies that account collectively for 96
percent of program funding. As noted, the five agencies meeting this criterion, by
size of program, are the Department of Defense, the National Institutes of Health,
the National Aeronautics and Space Administration, the Department of Energy,
and the National Science Foundation.

Congress directed the NRC, via H.R. 5667, to evaluate the quality of SBIR
research and evaluate the SBIR program’s value to the agency mission. It called
for an assessment of the extent to which SBIR projects achieve some measure of
commercialization, as well as an evaluation of the program’s overall economic
and noneconomic benefits. It also called for additional analysis as required to
support specific recommendations on areas such as measuring outcomes for

3See National Research Council, The Small Business Innovation Research Program: Challenges
and Opportunities, Charles W. Wessner, ed., Washington, DC: National Academy Press, 1999.

6See National Research Council, The Small Business Innovation Research Program: An Assess-
ment of the Department of Defense Fast Track Initiative, Charles W. Wessner, ed., Washington, DC:
National Academy Press, 2000. Given that virtually no published analytical literature existed on
SBIR, this Fast Track study pioneered research in this area, developing extensive case studies and
newly developed surveys.
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agency strategy and performance, increasing federal procurement of technologies
produced by small business, and overall improvements to the SBIR program.’

ACKNOWLEDGMENTS

On behalf of the National Academies, we express our appreciation and
recognition for the insights, experiences, and perspectives made available by the
participants of the conferences and meetings, as well as by survey respondents
and case study interviewees who participated over the course of this study. We
are also very much in debt to officials from the leading departments and agencies.
Among the many who provided assistance to this complex study, for this volume,
we are especially in debt to Kesh Narayanan, Joseph Hennessey, and Ritchie
Coryell of the National Science Foundation. Valuable, independent contributions
and observations were provided by Roland Tibbetts, formerly of the National
Science Foundation.

The Committee’s research team deserves recognition for their instrumental
role in the preparation and many revisions of this report. In that regard, special
thanks are due to Rosalie Ruegg of TIA Consulting who served as the lead
researcher for the NSF study. Her timely and insightful contributions played a key
role in the committee’s analysis. Without their collective efforts and close coop-
eration, amidst many other competing priorities, it would not have been possible
to prepare this report. Among the many contributing Committee members, special
thanks are due to Christina Gabriel, Kent Murphy, and Patrick Windham.

NATIONAL RESEARCH COUNCIL REVIEW

This report has been reviewed in draft form by individuals chosen for their
diverse perspectives and technical expertise, in accordance with procedures
approved by the National Academies’ Report Review Committee. The purpose
of this independent review is to provide candid and critical comments that will
assist the institution in making its published report as sound as possible and to
ensure that the report meets institutional standards for objectivity, evidence, and
responsiveness to the study charge. The review comments and draft manuscript
remain confidential to protect the integrity of the process.

We wish to thank the following individuals for their review of this report:
Heidi Jacobus, Cybernet Systems Corporation; Brad Knox, Aflac Insurance;
Jeanne Powell, National Institute of Standards and Technology; and Richard
Wright, National Institute of Standards and Technology.

"Chapter 3 of the Committee’s Methodology Report describes how this legislative guidance was
drawn out in operational terms. National Research Council, An Assessment of the Small Business Inno-
vation Research Program: Project Methodology, Washington, DC: The National Academies Press,
2004. Access this report at <http://www7.nationalacademies.org/sbir/SBIR_Methodology_Report.

pdf>.

Copyright National Academy of Sciences. All rights reserved.
This executive summary plus thousands more available at http://www.nap.edu



An Assessment of the SBIR Program at the National Science Foundation
http://books.nap.edu/catalog/11929.html

PREFACE Xix

Although the reviewers listed above have provided many constructive com-
ments and suggestions, they were not asked to endorse the conclusions or recom-
mendations, nor did they see the final draft of the report before its release. The
review of this report was overseen by Robert Frosch, Harvard University, and
Robert White, Carnegie Mellon University. Appointed by the National Acad-
emies, they were responsible for making certain that an independent examina-
tion of this report was carried out in accordance with institutional procedures
and that all review comments were carefully considered. Responsibility for the
final content of this report rests entirely with the authoring committee and the
institution.

Jacques S. Gansler Charles W. Wessner

Copyright National Academy of Sciences. All rights reserved.
This executive summary plus thousands more available at http://www.nap.edu



An Assessment of the SBIR Program at the National Science Foundation
http://books.nap.edu/catalog/11929.html

Copyright National Academy of Sciences. All rights reserved.
This executive summary plus thousands more available at http://www.nap.edu



